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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
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DETAILED ACTION 
Election/Restrictions 

1 . Claims 71-73 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 01-13-05. 

Information Disclosure Statement 

2. Acknowledgment is made of receipt of applicant's Information Disclosure 
Statement (PTO-1449) field March 16, 2004. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-4, 8, & 16 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Yoo et al. (US 2004/0009642). 

Re claim 1, Yoo et al. teach a method for forming an ONO structure, comprising 
(Figs. 2-5): 

Providing an oxide-nitride film (212 & 214) on a surface of a substrate (200), the 
oxide-nitride film Including a first oxide layer (212) over the substrate and a silicon 
nitride layer (214) over the first oxide layer (Fig.2); patterning the oxide-nitride film 
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(Fig.3) to define bottom oxide and silicon nitride portions of an ONO stacl< on the 
substrate, the bottom oxide and silicon nitride portions (210') having exposed sidewalls 
and the silicon nitride portion having an exposed surface (see paragraph 0022); and 
exposing the exposed sidewalls and the exposed surface to a rapid thermal oxidation in 
an ambient containing a radical oxidizing agent (paragraph 0026), to form an oxide layer 
(219, Fig.4) on the exposed surface and sidewalls of the patterned silicon nitride portion 
and on the sidewalls of the patterned bottom oxide portion. See also paragraph 0012- 
0014 & 0021-0027. 

Re claims 2-3, Yoo et al. teach the radical oxidizing agent comprises 0* 
(paragraph 0026). 

Re claims 4 & 8, Yoo et al. teach the exposing comprises heating the substrate 
to a selected temperature and exposing the exposed sidewalls and the exposed surface 
to a mixture of O2 and H2 in a selected proportion at a selected pressure and for a 
selected time, whereby components of the O2 and H2 react to produce 0* near the 
heated substrate. 

Re claims 16, Yoo et al. teach the exposing comprises heating the substrate in a 
furnace and flowing into the furnace a mixture of O2 and H2 in a selected proportion at a 
selected pressure and for a selected time, whereby components of the O2 and H2 react 
to produce 0* near the heated substrate. 

Claim Rejections - 35 USC § 103 
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention Is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 5-7 & 9-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Yoo et al. (US 2004/0009642). 

Re claims 5-7, Yoo et al. teach heating the substrate comprises heating the 

substrate to a temperature in a range about 500°C to about 1 1 50°C. Therefore, it would 

have been obvious to one of ordinary skill in the art at the time the invention was made 

to select the temperature range of heating in order to obtain a high quality insulating 

layer. 

Furthermore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to select the temperature to oxidizing, since it has been 
held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Aller, 105 USPQ 233. 

See also MPEP 2144.05. In the case where the claimed ranges "overlap or lie 
inside ranges disclosed by the prior art" a prima facie case of obviousness exists. In re 
Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed.Cir. 1990) (The prior art taught carbon monoxide concentrations of 
"about 1-5%" while the claim was limited to "more than 5%." The court held that "about 
1-5%" allowed for concentrations slightly above 5% thus the ranges overlapped.); In re 
Geisler, 116 F.3d 1465, 1469-71, 43 USPQ2d 1362, 1365-66 (Fed. Cir. 1997) (Claim 
reciting thickness of a protective layer as falling within a range of "50 to 100 Angstroms" 
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considered prima facie obvious in view of prior art reference teaching that "for suitable 
protection, the thicl<ness of the protective layer should be not less than about 10 nm 
[i.e., lOOAngstroms]." The court stated that "by stating that suitable protection' is 
provided if the protective layer is about' 100 Angstroms thick, [the prior art reference] 
directly teaches the use of a thickness within [applicant's] claimed range."). 

Re claims 9-15, Yoo et al. teach heating temperature between 500 and 1150°C 
and pressure between 1-760 torr. Yoo et al. do not explicitly teach a specific portion of 
mixture of O2 and H2 and pressure time. It is an obvious matter of routine 
experimentation to find the optimal mixture and pressure time ranges. 

7. Claims 17-18 & 20-22 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Yoo et al. in view of Ikakura et al. (US 6,255,230). 

Yoo et al. do not explicitly teach flowing the mixture of O2 and H2 further 
comprises flowing N2 as a carrier gas. Ikakura et al. teach N2 gas as a carrier gas 
(Col. 9, lines 13-14). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to use N2 as a carrier gas since the carrier gas 
may help flowing an oxygen radical hence improving the oxide layer quality. 

8. Claims 23-37, 40, 42, 44-61, 64, 66 & 68-70 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Yoo et al. (US 2004/0009642) in view of admitted prior art 
(Fig.2). 



Application/Control Number: 1 0/721 ,605 Page 6 

Art Unit: 281 1 

Re claim 23, 27-28, 47 & 51-52, Yoo et al. teach a method for manufacturing a 
memory device having an ONO structure, comprising (Figs. 2-5): 

providing an oxide-nitride film (212 & 214) on a surface of a substrate (200), the 
oxide-nitride film including a first oxide layer (212) over the substrate and a silicon 
nitride layer (214) over the first oxide layer (Fig.2); patterning the oxide-nitride film 
(Fig.3) to define bottom oxide and silicon nitride portions of an ONO stack on the 
substrate, the bottom, oxide and silicon nitride portions (210') having exposed sidewalls 
and the silicon nitride portion having an exposed surface (see paragraph 0022); and 
exposing the exposed sidewalls and the exposed surface to a rapid thermal oxidation in 
an ambient containing a radical oxidizing agent (paragraph 0026) while the substrate is 
at a temperature in a range about 500°C to about 1 150°C, to form currently a second 
oxide layer (219, Fig.4) on the exposed surface and sidewalls of the patterned silicon 
nitride portion and a gate oxide layer on the substrate surface in the second region and 
forming a conductive layer (240, Fig.5) over the second oxide layer and over the gate 
oxide layer. See also paragraph 0012-0014 & 0021-0027. 

Yoo et al. do not explicitly teach the claimed temperature. It is an obvious matter 
of routine experimentation to find the optimal temperature ranges. See statement of 
rejection for claims 5-7. 

Yoo et al. do not teach isolation to separate the substrate two regions. APA 
teaches in Fig.2 forming isolation region (204) in the substrate (202) to separate the 
substrate. Therefore, it would have been obvious to one of ordinary skill in the art at the 
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time the invention was made to form isolation region in the substrate as taught by APA 
in the Yoo's method in order to provide separation region in the substrate. 

Re claims 24-25 & 48-49, Yoo et al. teach the radical oxidizing agent comprises 
0* (paragraph 0026). 

Re claims 26, 29, 50, & 53, Yoo et al. teach the exposing comprises heating the 
substrate to a selected temperature and exposing the exposed sidewalls and the 
exposed surface to a mixture of O2 and H2 in a selected proportion at a selected 
pressure and for a selected time,, whereby components of the O2 and H2 react to 
produce 0* near the heated substrate. 

Re claims 30-36, 40, 42, 44-46, 54-61, 64, 66& 68-70, Yoo et al. teach heating 
temperature between 500 and 1 150°C and pressure between 1-760 torn Yoo et al. do 
not explicitly teach a specific portion of mixture of O2 and H2 and pressure time. It is an 
obvious matter of routine experimentation to find the optimal mixture and pressure time 
ranges. 

Re claim 37,Yoo et al. teach the exposing comprises heating the substrate in a 
furnace and flowing into the furnace a mixture of O2 and H2 in a selected proportion at a 
selected pressure and for a selected time, whereby components of the O2 and H2 react 
to produce 0* near the heated substrate. 

9. Claims 38-39, 41-43, 63-63, 65 & 67 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Yoo et al. in view of APA, as applied to claims 23 & 47 above, 
and further in view of Ikakura et al. (US 6,255,230). 
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Yoo et al. do not explicitly teach flowing the mixture of O2 and H2 further 
comprises flowing N2 as a carrier gas. Ikakura et al. teach N2 gas as a carrier gas 
(C0I.9, lines 13-14). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to use N2 as a carrier gas since the carrier gas 
may help flowing an oxygen radical hence improving the oxide layer quality. 

Conclusion 

1 0. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Yoshino (US 2003/0185071) 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donghee Kang whose telephone number is 571-272- 
1656. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C. Lee can be reached on 571-272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Donghee Kang, Ph.D. 
Primary Examiner 
Art Unit 281 1 
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